Thermic response of selective muscarinic agonists and antagonists in rat.
Effect of some selective agonists and antagonists of cholinergic M receptor subtypes on rectal temperature was investigated in rats at an ambient temperature of 25 degrees +/- 2 degrees C. Centrally administered acetylcholine (ACh) induced transient hypothermia, whereas the muscarinic M1 receptor agonists, arecholine (ip) and McN-A-343 (McN) (icv), induced sustained and dose-related hypothermia. However, the nonspecific muscarinic receptor agonist, oxotremorine, and physostigmine, induced hypothermia at a lower dose and hyperthermia, accompanied by tremors, at higher doses. The muscarinic M2 receptor agonist, carbachol (icv) also produced a dose-related dual effect, hyperthermia and hypothermia being induced by the lower and higher doses, respectively. The M1 receptor antagonists, scopolamine (ip) and pirenzepine (icv), induced hyperthermia, whereas the M2 receptor antagonists, gallamine (icv) and AF-DX 116 (AFDX) (ip), produced hypothermia. The hypothermic effects of ACh. arecholine, McN, physostigmine, oxotremorine and carbachol were attenuated by scopolamine and pirenzepine. However, although scopolamine also inhibited the hyperthermic and tremorogenic effects of the higher dose of oxotremorine, it had a synergistic effect with the hyperthermia-inducing higher dose of physostigmine. AFDX attenuated the hyperthermic effect of the lower dose of carbachol, indicating that it was M2 receptor-mediated. Hemicholinium, an ACh synthesis inhibitor, had a transient hypothermic effect followed by slight hyperthermia. However, it markedly antagonized the hypothermic effects of gallamine and AFDX, indicating that their effects were dependent upon the availability of neuronal ACh. The results indicate that cholinergic hypothermia is a function of central muscarinic M1 receptors, with the M2 receptors serving as automodulators.(ABSTRACT TRUNCATED AT 250 WORDS)